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(54) GAIN SWITCHING CIRCUIT 
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71) IWATSU ELECTRIC CO LTD (72) MINORU ARAI(l) 
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unchanged 
a common 



PURPOSE: To make the frequency band at gain switching almost 
by connecting plural transistors(TRs) in parallel with each TR of 
base stage being a component of a cascode amplifier respectively as shunt 
elements and applying selective control to TRs connected in parallel. 

CONSTITUTION- Two TRs Q„ Q 2 are formed to be a differential amplifier using 
bases as inputs, the collector of one TRQ, is connected to each emitter common 
section of four TRs Q 3 , Q„ Q 5 , Q« and the collector of one TRQ 2 is connected 
to each emitter common section of four TRs Q„ Q», Q„ Q.o. and the TRs 
are connected in cascode, the bases of the TRs Q 3 ~Q,. are connected m com- 
mon and then connected to a constant voltage power supply V„. Outputs 
branched by the TRs Q 3 ~Q,«, are added by a switch circuit comprising TRs 
Q U ~Q 2 „ to attain changeover of the DC gain. Thus, the DC gam switching 
circuit with less frequency band change is realized. 




(54) CRYSTAL WAFER FOR CRYSTAL VIBRATOR 
(11) 1-288102 (A) (43) 20.11.1989 (19) JP 

S3 ^mS^^O^WTS LTD (72) KIYOSHI ARATAKE 
(51) Int. CI*. H03H3/02,H01L41/22,H03H9/19 



PURPOSE* To improve the yield by cutting off a circular blank while leaving 
a reference face (Lambert face) indicated in advance on a crystal raw stone 
and obtaining wafer thin plates through multi-stage of grinding stage as they 

are. . - 

CONSTITUTION: The original raw stone 1 is ground cylindrically in the direction 
of the axis Z and the circumferential part 4 is left except a ground part 5. 
In this case, the circumferential part 4 is not overlapped on the entire circumfer- 
ence, but the Lambert face 3 in the direction X as shown in figure is formed 
as a straight part of the circumferential part 4. A nearly cylindrical flat Lam- 
bert face 3 is placed on a base, the raw stone is sliced at a required angle 
to obtain a nearly circular blank. Moreover, the blanks sliced at a required 
angle are stacked and bonded while the Lambert faces 3 are made coincident, 
the ground part 5 is cut off in this state, an adhesives is solved to leave the 
circumferential part 4 and to obtain the blank of nearly disk shape Thus, 
the crystal raw stone is utilized without waste, no chipping is caused because 
of a round wafer and the working accuracy is improved by a smooth rotation. 




2: Z plane 



(54) EXTERNAL SYNCHRONOUS TYPE TRIANGLE WAVE GENERATING 
CIRCUIT 

(11) 1-288104 (A) (43) 20.11.1989 (19) JP 

(21) Appl. No. 63-118524 (22) 16.5.1988 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) SHUJI TAMAOKA 
(51) Int. CI 4 . H03K4/06 



PURPOSE: To set the upper limit of a triangle wave output voltage to a pre- 
scribed value with respect to a power voltage by constituting the circuit by 
a differential amplifier circuit and two mirror circuits and connecting a capaci- 
tor between an output terminal and a ground terminal so as to save number 
of current sources and number of circuit components. 

CONSTITUTION: When a positive pulse signal is given to an input terminal 1, 
a TR Qi6 of a differential amplifier circuit comprising TRs Q l5 , Q 16 and a 
current source S 9 is conductive and a current the same as that of the current 
source S 9 flows to a capacitor C hy a current mirror, circuit comprising TRs 
Q 24 Q 29 to charge the capacitor C, TR Q l5 of the differential amplifier circuit 
is conductive when the potential of the capacitor C reaches a value, and the 
charge in the capacitor C is discharged by a current equal to the current of 
the current source S 9 by means of the current mirror comprising TRs Q 2l , 
Q 23 . Thus, a series of triangle wave voltage signals are outputted from an 
output terminal 4. 
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